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The vibration rotation bands of the hydroxyl radical are the strongest 
features in the night airglov and are exceeded in intensity in the dayglov only 
b« the infrared atnospheric bands of oxygen. Since their discovery over thirty 
years ago, the bends have been the basis of many studies of the behaviour of the 
region near the oesopause such as its temperature, composition and the effect of 
gravity waves. 

One aepect of the hydroxyl airglov behaviour which hat not been well 
studied is the variation of intensity during evening twilight. There are two 
reasons for this: 

(1) Scattered sunlight has made ground-based measurements only possible when 
the sun is more than 6* below the horixon. Thus the only measurements available 
have been from aircraft or balloons. 

(2) The rapid changes which occur at twilight require a time resolution of a 
few minutes. Few airglow spectrometers have the sensitivity to provide this 
tine resolution while maintaining the good spectral resolution required to dis- 
criminate satisfactorily against the scattered sunlight contribution. 

Using a ground-based Fourier Transform Spectrometer, we have been able to 
make hydroxyl intensity measurements as early as 3* solar depression. As will 
be ecen belov, models of the twilight behaviour shew that this should be 
sufficient to provide measurement of the main portion of the twilight intensity 
change. Our instrument is equipped with a liquid nitrogen-cooled gerreaniua 
detector whose high sensitivity combined with the efficiency of the FTS 
technique permits spectra of the region 1.1 to 1.6 at high signal-to-noise 
to be obtained in two minutes. The use of a polarircr at the entrance aperture 
of the instrument reduces the intensity of scattered sunlight by a factor of at 
least ten for xenith observations. 

RESULTS* ' 

Three spectra of the region of the 4-2 and 3-1 CSI bands are shown in Figure 
1. Some of the individual lines of the bands can be readily identified in the 
spectrum taken at 3.02* solar depresoion and the remainder of the band is 
clearly visible by 5.49*. The feature at 6320 cm is the 0-1 band of the 
infrared atmospheric system of oxygen. 

Ve have prepared a computer model of the behaviour of the hydroxyl 
intensity for comparison with the observations. Although the model is 
relatively simple, it is not possible to provide more than a brief outline here. 
Excited hydroxyl radicals are assumed to be produced exclusively by 

n ♦ o 3 at(v<9) ♦ o 2 (1) 

Oxone is produced by 

0 4 0 2 ♦ H - 0 3 ♦ K 

and destroyed through photodiscociation by sunlight 


( 2 ) 




Figure 1. 
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. vell 08 by procc „ (1). At evening twilight, the cessation of proces. (3) 
eads to an increase in the oione concentration end hence in the ^iroxyl 
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illow for the increase in the ozone concentration. 

The model calculation and observations taken on an evening in March are 
shown in Figure 2. The observations have been normalised to Rive h * 8 "^t s. 
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calculation for the normal hydrogen profile. 

DISCUSSION 

We have shown the feasibility of making ground-based observations of the 
evening twilight increase in hydroxyl excitation. The principal value of *“« 
obse vat on. is the information they provide on the hydrogen concentration 

near the mesopausc. a quantity for which there is only .canty data available. 


Pre lirainary data are eons j 
the range 1.5 - 3 x 10 cn 


stent with hydrogen atcna concentrations at 85 kn 








